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Purpose: The purposeof thiswork is to testthefeasbility of MRSI integraton into braintumorRT planning usinga custombuilt
MRSI headphanbm aswell asa casestudy.

Method and Materials: A spedal MRSI headphantomwasconstuctedwith spatiallywell-definedtubeinserts. Eat tubecontins
differert predeerminedconentationsof metabolte solutionsthatmimic different degreeof braintumorburdenandwereimmersed
in abadkgroundsoluion thatemuhbte normalbrain metabolie levels. The 3D MRSI data wereacquiedon a Siemens3T TRIO TIM
scannerusing PRESS(point resolved spectoscopy) sequene with TE/TR: 1351510 ms, 16x16x 8 matrix, FOV: 16x16x8resultingin
MRSI voxel size of 10x10x10mn?. Registration of MRSI (gray scde DICOM) datawith planningCT andcreaton of metaboite-
derived target contous wereperformedon Pinnack treamentplanning system Targetcontous createdusingMR Sl-derived tumor
metabolicabnormalitiesverecompaedwith thosecreatedbasedon morphological(T2 andT1 contastweightd) MRI scans.

Results: The CT-MR (T1) regigrationaccuracywasfoundto bewithin 1 mm, with no spatal distortion during MRSI. Registration
errorswere foundin the TPSdueto field-of-view sizeandorigin differencebetweenstudies. Thesewerecorrectedusinga simple
algorithm to detemine thetrarslation. Re-scabd MRSI pixel valuesallowedautomategegmentatioof metabolic ratiosandwere
consigent with thoseidentified on the contol consoleof the MRI scanner. Whenappliedto aclinicd case a42 cc (or 58%)reduction
in thetreaedvolume of the PTV wasposdble, assunig the CNI ratio of 2.5includedall microscopicextensbn of diseae requiing
the boostdose.

Conclusion: MRSI derived funcional informaton canbeincorpoatedinto RT planningfor braintumors well within theregistraton
tolerane limits of currentplannirg process.
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